Responses of vascular smooth muscle cell to extracellular matrix degradation.
Vessels remodel to compensate for increases in blood flow/pressure. The chronic exposure of blood vessels to increased flow and circulatory redox-homocysteine may injure vascular endothelium and disrupt elastic laminae. In order to understand the role of extracellular matrix (ECM) degradation in vascular structure and function, we isolated human vascular smooth muscle cells (VSMC) from normal and injured coronary arteries. The apparently normal vessels were isolated from explanted human hearts. The vessels were injured by inserting a blade into the lumen of the vessel, which damages the inner elastic laminae in the vessel wall and polarizes the VSMC by producing a pseudopodial phenotypic shift in VSMC. This shift is characteristic of migratory, invasive, and contractile nature of VSMC. We measured extracellular matrix metalloproteinases (MMPs), tissue plasminogen activator (tPA), tissue inhibitor of metalloproteinase (TIMP), and collagen I expression in VSMC by specific substrate zymography and Northern blot analyses. The injured and elastin peptide, val-gly-val-ala-pro-gly, treated VSMC synthesized active MMPs and reduced expression of TIMP. The level of tPA and collagen type I was induced in the injured, invasive VSMC and in the val-gly-val-ala-pro-gly treated cells. To demonstrate the angiogenic role of elastin peptide to VSMC we performed in vitro organ culture with rings from normal coronary artery. After 3 days in culture the vascular rings in the collagen gel containing elastin peptide elaborated MMP activity and sprouted and grew. The results suggest that val-gly-val-ala-pro-gly peptide generated at the site of proteolysis during vascular injury may have angiogenic activity.